A case-control study aimed at comparing the incidence of campylobacter infection with that of other enteropathogens in infants was performed in Oran, Western Algeria. During a one-year period, infants consulting in a health centre were included if they had acute diarrhoea. The controls comprised infants going to the same centre for vaccination. Butzler medium Virion was used to look for thermophilic campylobacters. Campylobacters were isolated in 17-7% of the 411 patients and in 14-9% of the 247 controls. No statistically significant difference was found after stratification by age. In contrast, other enteropathogenic bacteria were rarely present. Among the potential factors of clinical expression of infection, breast feeding appeared to have a protective effect which was higher for campylobacter diarrhoea than that observed for other causes of diarrhoea. These data contrast with those previously published in Bangladesh and could be an incentive for promoting breast feeding in this country, where the tradition is decreasing far below the standard which is generally accepted.
INTRODUCTION
Campylobacter infection has been recognized as a worldwide cause of diarrhoeal infections since its identification by Butzler [1] and Skirrow [2] . Different epidemiological patterns of transmission have been described for developed and developing countries. In the latter, a high incidence of campylobacter-associated diarrhoea has been found, but asymptomatic infection is also common [3] [4] [5] . Algeria is a developing country with an advanced economy and a climate intermediate between the European countries in the north and sub-saharan Africa. It is interesting to know which epidemiological model applies to such an environment. A high prevalence is suggested by the high incidence of campylobacter infection in children of Algerian origin, now living in Europe, returning after vacation in their mother country.
Our goal was to compare the incidence of campylobacter infection with that of 74
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other classical enteropathogens in infants attending a health centre in Oran, Algeria, and to evaluate the potential risk factors involved in the expression of symptoms in a case-control study.
PATIENTS AND METHODS

Patients
During a one-year period, children consulting during daytime hours at the Health Centre Ibn Sina in a suburb of Oran, Algeria, were included in the study if they were less than one year old and had acute diarrhoea according to the WHO case definition [6] .
Faecal specimens were obtained by swabbing the rectum four times. Swabs were introduced in a transport medium (Cary Blair), maintained at 4 °C and processed within 5 h after collection.
Controls
A control group, comprising infants attending the same health centre during the same period for vaccination, was studied in parallel and in the same manner. They were excluded if they had had diarrhoea in the previous 2 weeks. The faeces were processed in the same manner as for the patients.
Microbiological analysis
Faecal suspensions were made in saline and inoculated on bromocresol purple medium and Hektoen medium for Shigella species. For Salmonella species, an enrichment culture was performed in selenite medium with subculture after 24 h to Salmonella-Shigella medium. All media were from bioMerieux (Marcy l'Etoile, France). Thermophilic campylobacters were sought on Butzler medium Virion [7] incubated for 2 days at 42 °C in a microaerobic atmosphere (Don Whitley jar with H 2 + CO 2 gas generating kit without catalyst). Conventional identification techniques were used. The hippurate hydrolysis test was employed to differentiate Campylobacter jejuni (positive) from C. coli.
All the specimens were submitted to the same protocol.
Statistical analysis
The odds ratios (ORs), with their 95% confidence interval (CI) computed by the method of Miettinen, was used to estimate the strength of the associations. The Mantel-Haenszel chi-square test was used to compare the two groups.
RESULTS
There was no statistically significant difference between the 411 patients and 247 controls included during the study period with regard to sex distribution (48-8% and 50-6% were male, respectively), age distribution (patients, mean + S.D. = 6-2+ 3-0 months; controls, 5-8 + 2-7) or seasonal distribution. Besides diarrhoea, the main symptoms observed in the cases were the following: abdominal pain (47 %), fever (38%), vomiting (34%) and mild dehydration (3%). Seventy per cent of these patients had not had another diarrhoeal episode in the P 0-9 0-8 0-5 0-7 0-2 preceding month. Antidiarrhoeal treatment prior to the consultation was mentioned in 42% of the cases, but antibiotics comprised only 3 -6% of the drugs administered. A concomitant infection was present in 40% of the patients, in particular, upper respiratory tract infections.
Seventy-seven isolates of campylobacter (17 -7 %) were found in patients and 37 (14-9 %) in the control group of the same age. No statistically significant difference was found between the two groups after stratification by age (Mantel Haenszel test, P = 0-4) ( Table 1 ). The other pathogens were seldom found: Salmonella spp. (two in the patient group and none in the control group); and Shigella spp. (none in the patient group and one in the control group). Fifty-five campylobacter strains were identified at the species level: 38 in the patient group and 17 in the control group. Five were C. coli (14-5%); the others were C. jejuni. The distribution of the two species was the same in each group. 10 The clinical presentation was identical in the campylobacter-positive and -negative groups of patients ( Table 2) .
No difference was observed concerning the rate of isolation of campylobacter after stratification by season (Table 3) . Isolation rates were highest in the summer.
Among the campylobacter-infected infants, we studied potential factors of clinical expression of infection by comparing those with diarrhoea and those without. There was no statistically significant difference for the mean age (patients, 6-07 + 2-89 months; controls, 5-48 + 2-34 months) or the weight-for-age ratio (patients, 7-87 + 7-07; controls, 4-5 + 4-8) between groups. However, a difference was found in relation to breast feeding, which was protective (OR: 0-3, CI: 0-1-0-9). In addition, because in this study only infants less than 6 months old were breast fed, this difference was even greater when the infants less than 6 months old were considered by themselves ( Table 4 ). The protective effect was found to a lesser extent when campylobacter-negative infants (with and without diarrhoea) were considered; the OR was only 0-6, CI 0-3-1-2. DISCUSSION Until now, no community studies on campylobacter infection have been performed in North Africa. None the less, campylobacter-associated diarrhoea is especially common among North African children living in Europe who return from vacation in their country of origin. We performed this study in a health centre serving the needs of a suburban community which can be considered to be representative of cities in Algeria. This was a case-control study, with controls recruited from the same health centre. They can be considered as reasonably representative of the infants of the community, since 80% of them go to the centre to be vaccinated and very few private practitioners work in this area.
One of the unexpected findings of this study was the low incidence of salmonella infection. Previous studies showed that salmonella was a major enteropathogen in the Maghreb [8] . In fact, those studies were performed on patients in hospital settings and not on ambulatory patients as in this study. Our technique was reviewed, and in the same period we obtained isolates from in-patients. These data suggest that Salmonella species are not common in the community but that they are important nosocomial pathogens. A low incidence of salmonella was also found in a community study in Pakistan [9] .
Campylobacter isolation rates in children with and without diarrhoea were not significantly different (Table 1 ). This epidemiological pattern of campylobacter infection is closer to that described in developing countries than in developed ones.
As in other studies [10] , the determination of pathogenic properties of the strains from this study failed to show a difference between strains from patients and controls [11] . The high summer incidence of infection is like that of countries with temperate climates.
The low incidence of C. coli (14-5%) was similar to that observed in children in France (16 -7%) [12] , despite the fact that an important source of C. coli is pork meat, which does not exist in a strict Muslim country like Algeria.
It has been shown that children from developing countries have higher blood campylobacter antibody levels than children from developed countries [13] , which could be the reason for the protection from the clinical expression of the infection. In infants less than 6 months old antibody production is still low, but we found that exclusive breast feeding protected infants significantly from the disease (OR: 0-1). Protection was less important (OR: 0-6) for the other diarrhoeal cases. However, these conclusions must be interpreted cautiously. In a critical analysis of breast feeding in developed countries, Bouchner and colleagues found many biases which could alter the final results [14] : for example, detection biases such as the difficulty in identifying diarrhoea during the first months of life in the breast-fed group, and confounding variables such as socioeconomic standards. Our study may suffer from these problems, since it was not designed specially for this purpose. Our results are contrary to those of another study carried out in Bangladesh according to a different design [15] . That study concluded that a transplacental immunity and not breast milk could be the reason for the protection. Recently, a Brazilian group presented data supporting the hypothesis that breast feeding was protecting infants mainly from death due to infections. The highest relative risk of death was obtained for diarrhoea in completely weaned infants [16] . In Algeria, as in some other developing countries, the tradition of breast feeding is decreasing far below the standards which are generally accepted. This is a potential source of problems for these countries with low income. It is, therefore, important to have arguments to promote the importance of breast feeding. A study specially designed to investigate the protective role of breast feeding on C. jejuni infection and which includes biological studies of mother's milk should be performed to answer this important question.
